Searching PAJ 

4 



PATENT ABSTRACTS OF JAPAN 



1/2 ^— is 



3 



(1 1 publication number : 2003-01 6624 

(43)Date of publication of application : 17.01.2003 



r -" — 1 1 
f^lMnt HI 




61 IB 5/66 
61 IB 5/65 
61 IB 5/738 
H01F 10/16 
H01F 10/32 




i " 1 

(21)Application number 


.2001-195695 


(71)Applicant 


: HITACHI LTD 


(22)Date of filing : 


28.06.2001 


(72)Inventor : 


HIRAYAMA YOSHIYUKI 








SUZUKI HIROYUKI 








KATAOKA HIROYUKI 








YAKU YOTSUO 








KANBE TETSUYA 



(54) MAGNETIC RECORDING MEDIUM AND MAGNETIC STORAGE DEVICE USING THE SAME 

(57)Abstract: m 1 

PROBLEM TO BE SOLVED: To provide a magnetic 
recording medium which has high thermal stability of 
recording bits, high record resolution and small medium 
noise and which is suitable for high density recording. 
SOLUTION: The magnetic recording medium has at least 
two magnetic layers and a nonmagnetic intermediate 
layer held between the magnetic layers. A first magnetic 
layer at a side nearer than the nonmagnetic intermediate 
layer to a substrate is constituted of an alloy film which 
is consisting of Co, Pt and Cr as alloy components and 
further Pt content is 3 at.% to 9 at.%. A second magnetic 
layer at a side farther than the nonmagnetic 
intermediate layer to the substrate is constituted of an 
alloy film which contains Pt, Cr and B and is consisting 
essentially of Co. Magnetization directions of the first 
magnetic layer and the second magnetic layer are in 
antiparallel to each other in a state where no applied 
magnetic field exists. Accordingly the magnetic recording 
medium of this invention has an effect to reduce the 

medium noise while maintaining thermal stability of recording bits in comparison with 
conventional magnetic recording media. By using the magnetic recording medium of this 
invention, a magnetic storage device which can record/reproduce high density information and 
has high reliability can be provided. 
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r-5at%Pt^£B (-9->^;U#-^-7203A-7208A) % 
[*Co-1 6at%Cr-8at%Pt^^M (if > Z?JU#-^5503A~ 5508 
A) *»fiKLfclsl»l*±E*««i &Ht:BftJftJ:BB 
ftft-CB«E*B{**ffBLfc. T«Bl2»tfi2- t,Jb 
I5Hffi0O 1 CBJ¥5nm(0Cr-2Oat%Ti$&*ffll*fco 
»1 a>«tt«<DBJ¥tniag1 &tf&2(DBttBa>Bfftmag2l* 
a2lz^-r e fc^[zl£SUfco 

<\t&.m^>%^0)m®.mn&xJ\? t LTCo-20at%cr-2 

at%Pt^^B (-9->^;U#^-6203A-6208A) . Co-16at%C 
r-10at%Pt^#M (-t>->:?;U§-^-6303A~6308A) „ fc& 
lM£Co-1 9at%Cr-1 2at%Pt$&B ("9" > :/;U§-^6403A~ 
6408A) *»fifcLfcl5mi*±EB16«iat;±EJ616«2 
£ n CBBBfttf BBftfr-eff B LfcB«E»«**lt 
8«3<tLfc 0 *-9->^;ua>mio>«ttli(7>mJltn,agi<h 

m20)ai14^CDMiltmag2lia2{-^-ro 
[0 0 O 7] 
[S2] 



(6) 



!f#§82 003-1 6624 







tmagi 
(nm) 


tmae2 
(nm) 


Brt 

(T-nm) 


Her 
(kA/m) 


Hex 
(kA/m) 


Smf/SIf 
(*> 


SWNd 
(dB> 




6 103 A 


5.0 


14.5 


3.84 


345 


-38 


51.8 


24.4 




6104A 


3.0 


14.5 


4.53 


326 


-64 


50.1 


24.2 ' 


Co-20at%Cr-4at^Pt 


6106A 


4.0 


16.0 


4.83 


353 


-50 


50.2 


24.1 




6107A 


4.0 


14.5 


• 4.15 


343 


-49 


50.9 


243 




5108A 


4.0 


13.0 


3.68 


335 


-51 


509 


24.4 




7203A 


3.8 


145 


3.70 


337 


-34 


51.0 


24.7 




7204A 


2.7 


14.5 


4.20 


325 


-69 


50.6 


24.4 


Co-14at%Cr-5at*R: 


7207A 


3.3 


14.5 


3.95 


334 


-47 


50.6 


24.6 




7206A 


3.3 


16.0 


4.53 


348 


-47 


50.3 


24.3 




7208A 


3.3 


13.0 


3.50 


326 


-46 


51.0 


24.7 




5503A 


3.8 


14.5 


3.82 


337 


-34 


50.7 


251 




5504A 


2.7 


14.5 


4.32 


324 


-65 


49.4 


245 


Co-l6at*Cr-8at%Pt 


5507A 


33 


145 


412 


334 


-48 


50.4 


24.9 




5506A 


3.3 


16.0 


4.58 


.348 


-47 


49.8 


24.5 




5508A 


3.3 


13.0 


3.60 


328 


-46 


50.7 


25.0 




6203A 


5.0 


14.5 


3.78 


297 


-34 


51.7 


23.1 




6204A 


3.0 


143 


4.43 


308 


-60 


50.6 


23.0 


Co-20at%Cr-2at?&Pt 


6206A 


4.0 


16.0 


4.77 


305 


-47 


49.7 


22.9 




6207A 


4.0 


14.5 


4.33 


298 


-44 


50.5 


235 




6208A 


4.0 


13.0 


3.83 


288 


-43 


508 


233 




6303A 


5.0 


14.5 


3.31 


336 


-18 


52.0 


235 




6304A 


3.0 


14.5 


4.21 


319 


-64 


51.4 


23.1 


Co~16atKCM0at%Pt 


6306A 


4.0 


ie.o 


4.24 


337 


-4! 


49.8 


23.3 




6307A 


4.0 


14.5 


t 3.80 


335 


-40 


50.7 


23.3 




6308A 


4.0 


13.0 


3.32 


328 


-42 


51.7 


23.3 




6403A 


50 


14.5 


3.95 


337 


-41 


51.4 


23.2 




6404A 


3.0 


14.5 


4.40 


324 


-70 


49.5 


23.1 


Co-19at%Cr-12atXPt 


640 6 A 


4.0 


16.0 


4.30 


350 


-56 


49.8 


23.1 




6407A 


4.0 


14.5 


4.12 


335 


-55 


503 


23.1 




6408A 


4.0 


13.0 


3.60 


330 


-54 


51.3 


23.2 



[ooos] m2\zmnm2Ris^m3tz^m[,tct^ 

<D-9->^;H^^tNT^K^Hexl*^(7)fil^^L. INK 

p |zfclNT2lM::j£¥*TT*fc£ C t tf*Bt Ztz* -ft 

/S If&tfS If/Nd^BrtlC^LT^P^ h Ltz^Z 
^ft€ftH8. 13 9 3ti;gl1 0\Z7K-? 0 ffi&rt&tf^fl? 

s if /Ndtt»io>*ttJiflD»*K3i < - fctffc 

3 (ZlBi£CD^^[30lNT S I f / N d£Co-Cr-Pt^&flia>P 

^ Pt#**l-«fcoTS If/NdOttl-Witfc**** 
£ > Pt#**^3at%-9at%<7)*^IZ(7>^Kl^S If/Nd 

£ ft X & - £ #*>* x o *:<> 
<HS£^J3>m2CDfflE14Jil5StKl5' £ LTCo-16at%Cr- 
14at%Pt-10at%B^&P (-*>:?/L,#-5§-4401B~4409B) , 



fe & I* !*Co-20at%Cr-1 4at%Pt-6at%B<&l£M ("fr > 
#6601A~6604A) *»J* Lfciartl*±B*ft« 1 * B & 

*fi^a*ra«!M«ff«Lfc. *io«tt«ii3atfi3' 

(iJiIBHSfe^J 1 £ CCo-19at%Cr-6at%Pt^*BI*»fiE 

^2(7>&tt H l-Co-1 6at%Cr-1 4at%Pt-1 0at%B^^M £ I* 
fcig'&l^(£270 e C. Co-20at%Cr-14at%Pt-6at%B^&K£ 
ffll*fc«^l::li250 o C£ Ufc 0 

<tbs«4>mio)«i4®i3&t;i3' ^m20^itpi5s 
tf 15- Btni*±Ei«Mii £ ■ cmm^BLXs 

K L fc«»e««(*-C*1 <*>&1£J1 £Co-16at%Cr-1 2at%P 
t-8at%B**BL !fS2<Z>&tt H £Co-1 6at%Cr-1 4at%Pt-1 0a 
t%B**K£ Ltz^ (-9">^;U#-^4001B-4009B) . 
j&lSWZl (Dfc&m £ Co-18at%Cr-1 2at%Pt-8at%B^^^. 
^2<7>flfctt if £Co-20at%Cr-1 4at%Pt-6at%B"&^^ t L fc 
*^ (+r->^;US^-6501A-6504A) £ttgt#J 4 £ Lfco 
[0 0 0 9] 

[is] 



C7) 



2003-1 6624 



S3 







tmagl 
(nm) 


tmag2 
(nm) 


Brt 
CT'nm) 


Her 
(kA/rn) 


Hex 
(kA/m) 


Smf/SJf 
(%) 


Slf/Nd 
(<JB) 




4401 B 


3.9 


14.0 


339 


328 


-59 


51 Z 


24.3 


Co-19at%C^6at%Pt 


4402B 


3.3 


14.0 


4.26 


327 


-69 


493 


243 


4407 B 


27 


15.0 


430 


304 


-61 


49.5 


24.3 




44088 


2.7 


14.0 


452 


304 


-70 


49.7 


24.3 




4409B 


2.7 


13.0 


3.98 


296 


-50 


50.4 


24.2 


Co- 1 6at%Cr- 1 2at*Pt-Bat%8 


4O0IB 
4002 B 
4007 B 
4O08B 
4009 B 


4.6 
3.0 
3.8 
3.8 
33 


13.0 
13.0 
15.0 
14.0 
13.0 


3.54 
4.09 
4.13 
3.93 
3.47 


273 
280 
309 
304 
295 


-32 
-53 
-44 
-43 
-46 


50.4 
503 
48.9 
483 
513 


23.1 
23.6 
23.5 
23.4 
23.5 



[0 0 10] 



[S4] 





#^ 


tmagl 
(nm) 


tmag2 
(nm) 


Brt 
(T-nm) 


Her 
(kA/m) 


Hex 
(kA/m) 


Smf/SIF 
(X) 


SlfNd 
(dB) 


CoH 9at%Cr-6a«Pt 


6601 A 
6602A 
6603A 
6604A 


39 
3.9 
3.9 
3.9 


13.2 
15.0 
16.6 
18.2 


331 
• 330 
4.42 
4.89 


305 
330 
333 

332 I 


-61 
-63 
-63 
-57 


51.6 
503 
493 
48.9 


243 
24.4 
24.4 
243 


Ccr-1 8at%Cr- 1 2at%Pt~8at%B 


6501A 
6502A 
6503A 
6504A 


3.9 
33 
33 
3.9 


13.2 
15.0 
16.6 
18.2 


3.43 
3.95 
4.57 
4.92 


316 
332 
337 
333 


-53 
-55 
-53 
-49 


51.0 
498 
49.1 
48.5 


23.5 
23.4 
23.3 
23.0 



[ooii] mmm 3 rv&&w 4 icieis Lt-&&<Dm 

Cr-14at%Pt-10at%B^^R £ L tzig^R Co-20at%Cr-1 4 
at%Pt-6at%B^^^ £ Lf_*i^(Z^(tT *tl?tim 3 & 

«tt*nBJi**^f£2oo«itJi(D«fc*ia^WJn«j!t 

tl*<bV->yjUlzr>l\Tm^LtzS lf/Nd£BrtfC*tL 
T Zf □ V V L tz &m £ % 2 0>«B14Jf £ Co-1 6at%Cr-1 4at% 
Pt-1 0at%B^#M £ L Co-20at%Cr-1 4at%Pt-6a 

31=5*1-. @1 2£Bl Z<D£%*0)^*>%\0®>& 
m l-Co-1 9at%Cr-6at%Pt^^M^rlt^/rli^<7) Slf/Nd 
(iCo-Cr-Pt-B^^M ttftO S I f / N defc y * * 

S Z £ H S I f / N d £ [r! Ji £ it Z> C <h 7b< V £ 1 1 o 
<S81S«4>RuA^«t*3P«tt + IB«14itf14- <7>jgJI 



K(t£fMBLfc 9 tztz U Co-19at%Cr-6at%Pt^Kfr 
£>fc&Bl0>&1£/f 13X1* 13* (7>SJIIi4. 3nm % Co-18at%C 
r-1 4at%Pt-8at%B^^R^ & ft & &2<D Jl 1 5& 1 5' 
<DRJ5l*18. InmlzS^LT. Rufr &&S?Mm+NIJ|0> 
MJltRuCD^^Onm^ & 1. 2nm£-C0)|BB a e 7 fiai=X1b 
*1*rait*»«Lfc (-9->^;U#-^7106A-7113A) . 
<^tS^I5>Tlfe^12At/12• £ Lt l&W5nraa>Cr-20at% 

£z<DmftT-mm Lfc«fi*»«u nwrntemnz. 

1/13* £ LTCo-22at%CrH0at%Pt-4at%B^&M£f&/£L 

JSI£4. 3nnu Co-18at%Cr-14at%Pt-8at%B^^R^ £ 
gi20>&1£JI(Z>RHIi18. Inmlc^^LT. RuA>££r£3E 
EM£4'P B 1JI14;Rtf14 , <DRHtRuO)^*0nni^t>1.2nm^-e 

#-^-7006A~7013A) 0 
[0 0 1 2] 
[H5] 



(8) 



4#B§ 2003-1 6624 







tRu 
(nm) 


Brt 
(T-nm) 


Her 
CkA/m) 


Hex 
(kA/ro) 


Smf/Slf 
(*) 


Stf/Nd 
(dB) 




7108A 


0.0 


8.39 


281 


49 


35.5 


99? 




7109A 


0.2 


8.30 


290 


48 • • 


36.3 


22.2 




7110A 


0.4 


3.61 


348 


-25 


50.4 


24.3 


Co-19atfcCr-6at*Pt 


7106A 


0.5 


3.58 


355 


-27 


50.0 


24.6 




7111A 


0.6 


3.57 


344 


-22 


50.8 


24.6 




7112A 


o.a 


339 


34Z 


-8 


48.1 


24.7 




7113A 


1.2 


6.86 


308 


4 


4Z7 


22.8 




7008A 


0.0 


3.71 


295 


26 


39.1 


22.1 




7009A 


0.2 


8.59 


305 


24 


39.7 


22.2 




701 OA 


0.4 


3.96 


347 


-28 


49.3 


23.4 


Co^22at%Cr- 1 0at%Pt-4at%B 


7O06A 


05 


3.89 


344 


-30 


49.3 


23.1 




7011 A 


0.6 


3.97 


336 


-27 


49.3 


23.4 




701 2A 


0.8 


4.27 


326 


-8 


49.1 


23.4 




701 3A 


\2 


7.09 


307 


2 


43.0 


22.5 



[ooi3] niS«i4&o:ttSW5iriSKLfclgfta)^ 

iS LfcBrtatf HextJMatt+miJi«>W*tRu(=«Lr ^ 
UvVUzltk&S:*^*-^ **t«1 5lc^-T. # 
ffitt^fSJf 0>|gl¥tRuA<Onm. 0. 2nmfc5lM*1. 2rmO>^^ 
|zl±Brt<OflSA^# < . *fcHexA<aEro<a**-rc 

Jg<D^I¥tRu*<0. 3nm~0. 9nm<0ii-&l-l*HexA<fi(0ffi£T: 

t,*ti.„ i&l=«5l=*LfcS«f/Slf;fttfSlf/Nd* 

*v?;h.@1 6 S. 1*01 7 |-*^". ®1 6lc^Lfc5J-fSflg 
Smf/ S If l*#«tt«l»BB* «A/t£ 2 0©tttt@(D«1b 

*I^il*<st^lcs¥fT<^:^E^.^B^tt*raJla)IS^ltR l la>ffi 

SO. 3nm~0. 9nnilC fct^T^#'S:flS^* Lfc- Brt*<«T 

\zmmm 4 1 itStGu 5 i=e« ufc«t<*f=P l-c n t«« 

T-fcofco 01 7l=SLfcSlf/Ndl=BL"C*#«tt 
4>Pif|jf <DHJ¥tRii*<0. 3nm~0. 9nni<Z)i#-n 
LfcA^ BBB4l=BBLfc«**©«*l=*«>*l>** t * 
y H^T?» ^aitt^lHHKOitJStRu^O- 3nm~0. 9nraJy.*t- 

(DJg^iciiHSSW 4 £ jfcttM 5 i-iaiE Lfc&tto s 1 f / 



1 izjSLfcJ^fcmi <D«ttB«>«J*i=*'3"Csif/'N 

3«~o.9rnC!>ttBI=*y. *Btt+BB**^*i2oa> 

<B»«5>T»Hl2atf12' i: LTR»5nraO>Ci~15at% 
Ti ^^)g (-9-v^;u»#5403A~5409A) . &*IM4KB 
1 0n.nfl>Cr-1 5at%T i-3atW**B (* > ^;US^6904A~6 
907A) «»J*Lfclil»U*-teBB«1 tBCBBBRtf 

©»1±^<DK®tmag1 tm2CDfflE14Hromi?tniag2l*S6 

<Jt««6 >T*H 12X1*1 2" i: LTl&JS5nm<DCr-20at% 
T i i: K*3nni<D A**BB3tfl)Co-40at%Ru^*K 

£;i<DRI¥T?SH LfcBJS (-9->^>US-l-3304A~3307 
A) . RJ?5nm<DCrH5at%Ti£#RfcR»3nni<OC«>-16at%ll 
o*5feB*-©BIfe«BLfc«B (^>^S#6704A 
-6707A) . J5*t^l*BB5nm®CrB W>7n>m*eH* 

a~6807a) «»Bufca»n*J:EBKBi tBCRRR 

»t;«Bftft-effBLfc«ftEB«i**a:K«6 t L 
[O O 1 4] 

me] 



(9) 



4ti§2 O O 3 - 1 6 6 2 4 



me 







tmagl 
(nm) 


tmag2 
Cnm) 


Brt 

(T-nm) 


Her 
CkA/rn) 


Hex 
(kA/m) 


OfTTT/ Sir 
(%) 


Slf/Nd 
(dB) 


Ci-15at%Ti 


' 5403A 
5404A 
5406A 
5407A 
5408A 
5409A 


5.0 
3.0 
4.0 
4.0 
4.0 
4.0 


14.5 
14.5 
16X> 
145 
13j0 
115 


155 
4.53 
4.44 
3.78 
3.44 
321 


345 
325 
o*»/ 
339 
328 
313 


-40 

-65 

-54 
-53 
-53 


51.9 
49.9 
48.9 

5a8 

49.5 
50.0 


24.1 
24.1 
23.9 
242 
24.4 
24.7 


Cr- 1 5at%Ti-3at%B 


6904A 
6905A 
6906A 
6907A 


4.0 
4.0 
4.0 
4.0 


135 
1S5 
18 J) 
20.0 


351 
433 
439 
5.69 


309 
335 
335 
335 


-66 
-60 
-62 
-62 


52.5 
50.6 
486 
47.2 


252 
25.0 
245 
24.6 


Co-40atSSRu / Cr-20at%Tl 


3304A 
3305A 
330BA 
3307A 


4.3 
4.3 
4.3 
4.3 


135 
16.7 
18.4 
20.4 


2.23 
3.04 
3.69 
4.42 


307 
335 
344 
343 


-26 
-26 
-27 
-26 


54.4 
51.3 
49.4 
48.3 


23.0 
23.3 
23.0 
23.0 


Cr-16at*Mo / Cr-1 5at*Ti 


6704A 
6705A 
6706A 
6707A 


4.0 
4.0 
4.0 

4.0 


13.5 
16.5 
18.0 
20.0 


225 
3.42 
3.76 
4.49 


318 
342 
348 
346 


-24 
-25 
-26 
-27 


542 
51.1 
49.2 
47.1 


23.1 
231 
23.0 
22.7 


Cr 


6804A 
6805A 
6806A 
6S07A 


4.0 
4.0 
4.0 

4.0 I 


13.5 
16.5 
18.0 
20.0 


3.15 
4.01 
451 
5.41 


319 
331 
336 
338 


-17 
-21 
-17 
-20 


53.1 
50.1 
48.3 
49.0 


22.7 
22.5 
22.6 
22.5 



[0015] mmms&vtt&weiz&mLtct&Knm 
tfmmx-ztzo zixihov->zfMz'o^xm^Ltzs\f 

/Nd^BrtlZ^LT^a-/ h Lfctt**H 1 8 |Z^-T 0 

sif/Nda)tti4T*»a>ltaic«fe-3r*Mast*36<B 

LTCo-40at%Ru^#M. Co-16at%M<r&£B. &£lM£Cr 

m £ m i> fcikseo e cd*^ iz tt s i f / n da>tti*±.KH 

l\> —73. T*JilCCr-15at%Ti-3at%B**H*fflL\fc» 
^[ClctSlf/NdCDfili-tlBUffiWl o>»**y** 
<. T*»t««-r*Cr-Ti^*W=B*#****Ci: 

<HJ£fi96>i/— Kllll&tfir £ LTMil30nm(7)Cr-30 
at%Cr-10at%Zr^#^^7^^Lfcfel^l*±IBlljS£^1 <b 

fi?fi£Smf/S If fttf S lf/Nd*SI£ Lfc e Brt*<fi3. 8T 

-?&t* Smf/S Ifli£j2%/Jx£ <. Slf/Ndli&lO. 3d 
B/h£7^o7Co XBHSrftlCfc y **SS«lzER0)-9->^ 

S*«<D(li.0)E«#Bto£*ifc*«* -tEJt&ffi icB 
Ba)1^>^;u^ltttLTX«0fte— ^ E 
|S]gli«3b>ofc 0 ±GSX«i lcBB0>Ni-Ta«*B« 
v- KB* LT^«Lfc«^(clt^<rte(D*BB*->- 
KBlzfflUfc«*lztt*J6WO>tt*36«/h*<iS:y % Sffi 
£T*6Ba>MC:5'- KB* LTNi-Ta**B*»fiEU 
A^S^«^oai4m<0 (1 1 . o) EB *»* c t tf^ftB 



a>»» *B»-r* KBii&tfir £ 

LTNi -35at%Ta^^B. & & LM*N i -40at%Ta**B £ 7^ 

lC»A"r*99%Ar-1%02«$*^<Z)EE*«mtt±ESttt« 
1 ^Si:«Bjfeft-eBftEtt«H**ffBLfc. Ni-35at% 
Ta6*B. XtfNi-40at%Ta^*B**>- KBI=Bltfc* 

■F*l1.4Paj3J:tf1. 1Pa£ Lfc £ £(3 S lf/Nd*<»*£ 
ft*. ^*t-e*i<DJS^fcsif/NdA<«*i:«:^2l^# 
XE*a>ft#l=j3l*-C\ mi(Z>«ttJia)^B»fiES* 
ATB(t*ff«LrEBW*1»tttit«Lfc4:C5. ± 
EBBfli irBaH^BWatoBjOTtB'CSfc. 
<B»«7 >B»l=±E0**«i~6l;:EBa>«MeB 
HM4ci9i^« ttBBBBHtf*Cni > r«BIMpi92i: % 12 
MU:K«»6«:iM^9 Kl03fc. KBB'v? K 
*»BBE««ttl=»LT«»BBSl***Rm± % 

Ad«if ± *fr 5 fc *>aEBW£flH»aa¥Ri 95 1& 

±tsaa^*> Ka>***B20lC3F-r. Kl* 
K«20i(D±(c»tf*nfcE»ffla)«BB»ffl««^^ 

±»Ett««203£T«Ett«t«B-t«S/— ^ KB2044* 

6<ty. E««ama)^-fry^BBi*o.i4/imi:Lfc. 
wess-b^* Ki*«a«ft-fe>if205<b-ta>M«a>« 

«/<*->206^&fty. BftiSft^I/IHiTttEBB 
aB±ffl->— a* KB204tT»*>— ;u KB207-ett**u 

Sv-^ KMnEttli0.09jtfmtfe«. B21f=ttftB8i 
■fe>1J-<D»rBBB£^"r. £Efiffi&640kBPI (bitperi 
nchh h^^^SJg55kTPI (trackper i nch) O&frxm 
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ESlffiJ£*<1 y354F*tf-s» KBffl^tx-f 

X?SS©E«iW£4#tttt«£ft#»f=Lfco S&l- 
TO-C-eiOOBtlHISmL-Ctlf-y hx^— U— hOSfc-fbli 
0.5«fKlTT?fc-3fc. *S?flliSSSf7XiS 

*4i*i*si***«>*«b»im*»«> 
So BiriB^ffl^-y K©«ft*a-fe 

[o o 1 6] 

[Hi] **BBa>««E»«H*©Bili«5»a)-«*K"r 

[02] «6W©«fte«tt{*l^»**fc*«>«»'* 
SSfl>— «£S"*"Rit0 TrfcS. 

[03] **i!iiro«affi»«**si£LTfc&*if=fiNb 

(Hex) &tf«20> 

asi4iio>«at* (Her) **to-5^£*-r0-efcs. 

[04] **«a>«MBIM§**R£l- 
ffi©OJ-«l)i:«Eftft«iroi^fill»A x t.^«l?- (Hex) X. 
tf!g2a)&1£Jf<D«&;fj (Her) £#*>3*£**-r0tJ 

[05] *mwo>mmw i . tb««i, *tHt««2i= 

■5. 

[06] *fEWrogii60<l 1 . JUftMi. JKttWt»2l:: 
Gtt L fcQtmE&SIttOTBrt t S mf / S I f OH* * 
0-pfcS. 

[07] *^W<0HJS«>l i . itm.m 1 . fttttfcttM2 l= 

e* l fc«§iiagjS(*(OBrt tsif/Nda>n«£^T0 

"Cfe&o 

[08] *jB^©«R«2;fttftt*«3i::E«Lfc** 
I3^SS«:<0Brt i: HcrO)li« 0 "C & *>» 
[09] *f|B^<D3l!S«>l2&u:it^e'J3lclHmLf;Km 

E&J&<*<DBrt £ S raf / S I fO Hffi £ *tBf & 5 . 
[010] *»W©MS«2AtfJfc*«3l=lB«Lfc«* 
12^J®<*05Brti: S lf/Nd<OH^S^'t"0t?fei). 

[011] *f£w<onj£c>J2at;ifcS£«3iciH«Lfc»m 

ffi««E«:|wOtN-C, 161 CO«EttS£«fiE-r«>Co-Cr-Pt^ 
&WL0)n-£GS.t s if/Nda>§l«£jK"f 0"£fc6«> 

[012] *fi^(oisi60ij3ai;jtse!i4i-iHKLfcas 

eUfc&t*©*-^ « 2 <D«ttlf ft<Co-16at%Cr-14at%Pt-1 



0atB*4«"C«***tTl^*«f*l="3^-CBrti: S If/ 
N dOliS $^"^01? fc So 

[013] *f£BJ<DHJS«!13ai;itS«'l4lCffiKUfc«fv 
Ett&t*<& * t>. S2 <D«ttJf A<Co-20at%Cr-1 4at%Pt-6 
atB**BI"C«***i - C^*liiH="3t* , CBrti: S If/N 
dfl)li«$*-r0t?feS. 

[014] *%w<j>mnm4a.xtit&W5i-&®^ f -®^ 
-efcSo 

[015] **W©Wt« 4*tf tt«W sCBtlfclft 
E«SM*<D#«tt+MSRI* t Rui:Hexa>§l«£^-r0 
■CfeS. 

[016] ;«8«©Mi«4Xtftt*«5l::E«Lfc«JK 
Efi«<t:«)#Kt>t)|SliBS t Rot Smf/S lf<0H«* 

[017] ;M6lll©ll*«4atftt*«5i::E«Lfc«ft 
EftMtttO&aHBtt 1 ! 1 BURRS t Rut S lf/Nd(0il«* 

*-r0t5fcSo 

[018] *^Bfl<OHJS«lJ5&ytt^e'J6(zIB®L7i«6S 
EMt!«<*a>Brt£ S lf/Nda>gl«£*-f 0T?fcS. 

[019] **W©**eiMS«0>-« 
S. 

[020] *S£WT?ffll**:Rft'^ K©«Sa>— 
«5*0T*fc*. 

[021] **WCffl^fc«*»K:-fe>-y-<o-«*^K 
S«S£0T?$>S. 
[»^©iftW] 

io...*«. ii.ir...->-K)B, i2.i2-...T»Ji. 13. 
13\..SS1058M4R» 14, 14' . . . gMKtttlHJJB. 15, i 
5'...«2ro«ttH. 16.ir...fHUI. 17.17-...3B* 
■ . 20. . . S*u 21 . . . tt&*R. 22. . . v- KRRR 
tL 23...JPRR. 24. . . TRRRR*. 25...T*BRfl* 
J*R. 26. . . RttRRRR. 27. . . #«tt+RR»R*» 
28...R&RBRR. 29.29'...«RR»fi6Rs 30... % 
yfflLR* 31... Jt-f 32...8Hbffi&s 3 

3. . . fflHbBH^fr e> jR»fc^i roattjf <»EHbflB&. 3 

4. . . «fcft«32* & R*>fc»2©«ttR«>«fcftR. 4 

0. . . mitnsm2\z-o^xmitmm^-H\z^-ox-i 

fC**fctt«L 191...««E«JM*» 192...RRER 

«{*£R»-r*ffi»». 193.. .rs^? k. 194.. .r» 

*v K*«*B«K»l=«L"C«*»3Mi*****'' 19 
5. . . ERW£fl»*«*R> 1 96. . . T > o - KBtl=ttR 
-r-5««SP. 201...R*. 202...=i-f;U. 203...±SSE 
UBS. 204. . . TS5Ee««3R±W->-^ KJBs 205. . . 
^mffita-b 206... — 207...TSPV- 

;ukjb. 2io...am-fevit<Dfi#^ai^ja. 211...** 

•y^/i. 2l2...Ta/<v7rH. 213. . . SBl<0«tttR» 21 
4...4JrBJi. 215...^2<7)fflEtt^ 216. . . S^«ttR. 2 
17... x— SP. 218. . . *^«5^o 
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